As the transition to electronic health documentation continues to evolve, nurses, as a group, must be active participants in shaping the use of electronic medical records (EMRs) and become strategic players in the realization of this technology. Not since 1965 and the introduction of Medicare and Medicaid has the healthcare landscape shifted so dramatically. 1 Because nursing represents the largest group of healthcare workers and provides roundthe-clock care to patients, the use of EMR is an integral part of the nurse's daily routine. 2, 3 Hospitals are still the primary workplace for nurses, and as such, nurses have a substantial impact on information that affects patient outcomes. 4, 5 To this end, nursing education must keep pace with the changes in the hospital environment, provide adequate instruction on the proper use of this technology, and begin this training in the prelicensure arena. 6, 7 Lack of adequate education on the use of EMR can lead to a decline in patient safety or increase the risk of medical complications. 8, 9 Patient treatments or medications are often based on nurse documentation; thus, inaccuracies affect patient outcomes. For this reason, EMR education should begin during the prelicensure education of the nurse: this is one of the technology gaps identified for graduating nurses. 10 Several initiatives have been leading the way for integration of EMR into nursing curriculum. The Technology Nursing care delivery has shifted in response to the introduction of electronic health records. Adequate education using computerized documentation heavily influences a nurse's ability to navigate and utilize electronic medical records. The risk for treatment error increases when a bedside nurse lacks the correct knowledge and skills regarding electronic medical record documentation. Prelicensure nursing education should introduce electronic medical record documentation and provide a method for feedback from instructors to ensure proper understanding and use of this technology. RN preceptors evaluated two groups of associate degree nursing students to determine if introduction of electronic medical record in the simulation hospital increased accuracy in documenting vital signs, intake, and output in the actual clinical setting. During simulation, the first group of students documented using traditional paper and pen; the second group used an academic electronic medical record. Preceptors evaluated each group during their clinical rotations at two local inpatient facilities. RN preceptors provided information by responding to a 10-question Likert scale survey regarding the use of student electronic medical record documentation during the 120-hour inpatient preceptor rotation. The implementation of the electronic medical record into the simulation hospital, although a complex undertaking, provided students a safe and supportive environment in which to practice using technology and receive feedback from faculty regarding accurate documentation.
Informatics Guiding Education Reform initiative developed in 2004 was designed by nursing leaders to improve the education and use of technology in nursing. In 2005, the Robert Johnson Wood foundation initiated the Quality and Safety Education for Nurses (QSEN) 11 competencies, which address gaps in nursing education. 8, 12 One of these competencies is informatics, the use of information technology to facilitate communication and decrease errors in healthcare. 11 In 2009, a federal mandate, the American Recovery and Reinvestment Act, required all healthcare providers to demonstrate some form of implementation of EMRs by 2014, in order to maintain their existing Medicaid and Medicare reimbursement. 6, 13 As a result of these initiatives, nursing programs are encouraged to meet the current demands for EMR proficiency by using the QSEN competencies to fill those educational gaps and incorporate utilization of the EMR into the curriculum. Access to an EMR at the point of care will facilitate student learning about communication across the disciplines, as well as the strengths and limitations of using technology in the healthcare environment. 14 Accordingly, it is essential that students graduate from nursing programs proficient in the knowledge and skills to utilize EMR and document accurately.
BACKGROUND
Currently, the integration of technology, including EMR, as part of the nursing education curriculum is incomplete. 6 A key barrier to the adoption and integration of EMR into nursing curriculum is limited knowledge of health informatics technology on the part of faculty. 5 Despite the need to include technology competencies, nursing schools have relied on hospitals for training and education in this area. Unfortunately, increased competition by schools for clinical sites and an increased regulatory environment have limited opportunities for nursing students to practice skills and access patient records. As a result of these dwindling clinical opportunities, nurse educators have begun to utilize simulated clinical experiences as a teaching tool for clinical care. 15, 16 Simulation can provide a safe environment for students to learn skills, gain confidence, and practice electronic documentation. 17 The informatics competencies, as outlined by QSEN, can be applied to students practicing on patient simulators. 11 The skills listed for this competency include electronic documentation and patient care planning in the EMR, 7 which are a natural fit for the simulation environment. Inclusion of an EMR into a simulation scenario allows students to practice point-of-care documentation in real time, exactly as it is done in the hospital. The addition of EMR to the simulation setting creates a realistic environment that mimics the hospital milieu. Providing students the opportunity to practice with this technology during simulation may decrease the anxiety that is often associated with computer training in healthcare. As students become proficient, they may be less overwhelmed by technology and more able to focus on the patient before them. 18 Nurses miss information when, from lack of informatics competency, they focus more on the computer than on the patient. 2 Informatics, specifically the accurate use of EMR, cannot be taught with the traditional methodology of classroom instruction. Nursing faculty must institute a hands-on, applicable approach to integrating technology into the curriculum, thus enabling students to document meaningful data that are accurate. 12, 14 Nursing care is provided 24 hours a day; consequently, documentation by nurses provides information about the totality of patient care. 19 Therefore, competency in the utilization of EMR, which includes real-time patient data entry, is essential for graduate nurses. 7, 20 
LITERATURE REVIEW
Research on the topic of EMR implementation, specifically in the simulation environment, is limited. Of the six articles found that dealt directly with EMR implementation in the simulation environment, three focused on how to integrate EMR into the nursing curricula, 6,7 two were about partnering with healthcare systems to institute the EMR, 12, 20 and one discussed how to purchase and implement an EMR system. 21 One additional article considered using case studies and then having the student chart the assessment findings and other pertinent data in the academic EMR. 22 None of these studies focused on students learning to use an electronic record in simulation or patient outcome improvement related to accurate EMR documentation.
METHODS

Setting and Sample
The study involved fourth-semester students from a small community college in northern California and the RN preceptors who work with them at two local hospitals. A convenience sample was used. The RNs who participated in the study met the requirements of the California Board of Registered Nursing qualifications to become a preceptor. These include (1) an active clear license issued by the board, (2) clinically competent and met the minimum qualifications specified in section 1425(e), (3) employed by the healthcare agency for a minimum of 1 year, and (4) completed a preceptor orientation program prior to serving as a preceptor. 23 Following the implementation of the EMR in simulation, the preceptors evaluated the fourth-semester students during their preceptorship, in the accuracy of documenting vital signs, intake, and output (Figure 1 ).
At the time of this project's inception, the designated simulation hospital was in its infancy, having just metamorphosed from a three-bed unit to a six-bed unit for use as a student clinical rotation. The simulation hospital was designed for six students at a time, who could provide care for an assigned simulated patient, within a specific scenario, for 6 hours. During the simulation experience, students perform assessments, implement required nursing skills, and document. Students documented on paper health records, which were similar to what had been used in one of the local hospitals. The decision to adopt an EMR system into the simulation hospital was motivated by current healthcare practices, specifically the transition of the local facilities to an EMR system.
For this to happen, faculty had to be responsible for selection of an appropriate EMR program, installation, learning the program, and student training, to prepare them for documentation in the simulation hospital. Although the faculty embraced the idea of an electronic health record in the simulation hospital, the work to develop and implement this project was a challenge. Some faculty had a previous unsuccessful experience with an academic EMR. As a result, some feared spending many hours of preparation, developing patient scenarios, only to find that the program was cumbersome and would not meet the needs of the learners. Faculty decided to implement an EMR in one semester only, as a pilot. After considering three opensource options and three academic options, the final decision was to implement Docucare, an academic EMR developed by Lippincott (Philadelphia, PA), into the simulation hospital. Associate degree nursing faculty voted to implement an academic EMR over an open-source EMR because of limited technology support. The academic advantages provided by Docucare included the help icon for medications and diagnosis, student being able to submit their documentation, and instructors then having the capability to provide feedback on the documentation students submitted. Docucare also closely mimicked the EMRs used in the local hospitals. These considerations, carefully evaluated, outweighed the per-semester cost to students.
Study Design
The study was a descriptive correlation design. The first group of students utilized paper-pen documentation during the 6-hour simulation experience, although they were using EMR during the 120-hour hospital-based preceptorship. Twice during the semester, each student attended a 6-hour simulation. The students participated in these simulation activities as part of their regular clinical rotation. At the end of the spring semester (Semester 1), preceptors rated students on their use of EMR at the facility using a Likert scale questionnaire. These students used paper-pen charting during their simulation rotation.
Over the summer, faculty implemented the academic EMR, and the second group of students was introduced and oriented to Docucare through a simple case study. The students participated in documenting information from the case study to learn the basics of the program. Students used the academic EMR during the two regularly scheduled 6-hour simulations. The RN preceptors again evaluated the students' use of EMR in the clinical area through the completion of a Likert scale questionnaire.
Ethical Consideration
The study protocol was approved by the college and university institutional review boards. In addition, the two facilities, where the preceptors were located, gave permission for the study, even though neither of them had an organized review board. The college also granted permission and provided support of implementation of the EMR into the simulation hospital. Participation of the preceptors was voluntary. Students understood they were part of the study. Participation in the simulation hospital was part of the standard coursework for the class; however, completion of the questionnaire about Docucare use was optional.
Data Collection
Because the topic of EMR in simulation is not well documented, no tool was available for use in this project. A 10-question tool was designed to collect preceptor input regarding student use of EMR. The data were collected online using a questionnaire designed on SurveyMonkey (Palo Alto, CA; surveymonkey.com). Cronbach's ! was used to determine reliability of the instrument, which had an ! coefficient of .879, indicating internal consistency.
The questionnaire was sent to all 34 preceptors from Semester 1. Of these, 23 responded. The same survey was sent to the second group of preceptors from Semester 2. In this second group, there were 29 preceptors who received the e-mail with the link for the survey. Of those contacted, 15 responded. For both groups the survey was sent by e-mail. Only preceptors with a working e-mail address were contacted. Each time the survey was sent out, the preceptors were given 30 days in which to respond. Subsequent e-mails with the link were sent out every week encouraging the participation of the preceptors.
Students were also surveyed after using the EMR in the simulation hospital. Five questions, four of which were Likert scale and one of which was open ended, were posted as a link on the learning platform. All 30 students responded by answering the questionnaire on SurveyMonkey. Data were analyzed for trends, and open-ended comments were reported and reviewed.
Data Analysis
The data were analyzed using SPSS version 21 (IBM Corp, Armonk, NY). The research question asked whether there was difference between the mean competency level of fourthsemester nursing students who use paper-pen charting during simulation and those who use an EMR for documentation during the simulation hospital experience. Additional information about the preceptors and their interactions with students was obtained.
RESULTS
The final data set used for analysis contained 38 surveys from the preceptors: 23 from the group where students were still using paper and pen in the simulation experience (Semester 1) and 15 following the implementation of the academic EMR (Semester 2). A total of 34 preceptors at the two facilities were contacted during the first round of data collection. Of those 23 who responded, 13 were from Facility A, and 10 were from Facility B. During the second round, 29 questionnaires were sent out, and 15 preceptors responded: eight from Facility A and seven from Facility B.
Because observation of the student was the primary method of evaluation, the standard error of measurement (SEM) was calculated. The SEM was 0.334, which indicates consistency of the observations in relationship to the data.
The simulation patients that the students documented on, whether using paper-pen or EMR, remained the same regarding diagnosis, treatments, and medications. The instructors and adjunct faculty were all the same during the two different semesters, which also contributed to the consistency.
How often nurses reviewed charting with students was a component of the survey. Nurses from each group responded to how often they checked the students' charting. In Semester 1, when students were still using paper-pen charting in the simulation hospital, 96% of preceptors reported that they checked the students' charting several times a day. In Semester 2, when students were using EMR in the simulation hospital, preceptors reported that they checked several times a day only 82% of the time.
Preceptors also reported the frequency with which they spoke with students regarding their documentation in the EMR. In Semester 2, while students were using EMR in the simulation hospital, the amount of times that preceptors spoke to students regarding their documentation decreased. In Semester 1, while students were using paper-pen in the simulation hospital, 91% of preceptors spoke with students multiple times a day about documentation compared with only 64% speaking to students about their charting in Semester 2. This decrease could be related to the students' increased comfort level with EMR because of their exposure in the simulation hospital. Students who used Docucare in the simulation hospital reported increased confidence in their electronic charting ability and comfort level.
The preceptors indicated that student accuracy in blood pressure, pulse, temperature, respiration, IV fluid, and output was in the usually accurate and always accurate categories for both semesters. The most obvious changes took place with oral intake documentation, where accuracy in charting went from 13% of the students being occasionally accurate in Semester 1 to only 7% being occasionally accurate in Semester 2. The students had increased their ability to accurately document the oral intake after they were exposed to EMR in the simulation hospital.
Mann-Whitney U was used for comparison of overall competency from Semester 1 to Semester 2. The effect size was 0.355, slightly above small. The correlation between the two tests did not show significance by the small effect size. This could be directly affected by the small sample size. Because there were fewer than 30 preceptor respondents in each group, the findings are not generalizable. The correlation coefficient, Kendall's C, is 0.262. This was chosen to evaluate the strength of the relationship of the variables. This coefficient is low and indicates little relationship between the competency level of the students using paper-pencil and that of those using EMR in the simulation hospital. G*Power software (G*Power, Hinnerup, Denmark) was used to calculate power analysis. The computed power for this study was only 0.311. Low sample size is an influence in the low power. To have significant power, the sample size would need to be 105 participants in each group. The total sample size was only 38, which falls short of the necessary number.
Providing nursing students with feedback from faculty, guiding them in their documentation practices, and having them evaluated by nurses closes the loop from classroom to clinical, ensuring that nursing education does not happen in a vacuum. 24 The results from the open-ended questions of the student survey indicated that the students using EMR in the simulation hospital felt it provided direction and assistance with documentation, although a small percentage of students reported that it was not applicable to the clinical environment. The responses indicating that use of EMR was not applicable in the clinical area may be from students who did not have the opportunity to use the EMR in the simulation hospital until the last week of the semester, by which time they had already completed the preceptorship experience. Student responses included a desire to see the academic EMR included in all four semesters of the program as well as continuing to use this product in the simulation hospital.
In using an electronic EMR in the simulation hospital, students are provided with a bridge between theory and clinical, which increases confidence and overall success. 17 This enables the student to feel more comfortable and possibly ask more questions during the clinical rotation. Immediate feedback from instructors can assist the student to develop clinical reasoning and influence their ability to perform clinical skills. 25 
Limitations
The study, by its very nature, has several limitations beginning with the small number of participants. The school, partly because it is in a rural location, is also undersized, and the number of preceptors used in a semester rarely exceeds 15 at each facility. The community itself is small and often people know each other outside of school or work. Although the study stated its anonymity, the concern that someone knows what was reported could be very real. The selection process also created bias. The subjects surveyed were preceptors for the college; thus, they had to be RNs, have worked at the facility for 1 year, and have attended a preceptor training class. Selection bias may also be present as preceptors not only volunteered to precept but also voluntarily responded to the survey, which was sent as a link to their e-mail.
The survey was given twice to the preceptors. Preceptors can change from one semester to the next, but some preceptors have students every semester. It is not surprising that 60% of the preceptors responded to both questionnaires.
Discussion
The goal of nursing education, in the area of informatics, is to produce technology-savvy nurses who can use informatics in theory and reality to provide safe, patient-centered, quality care that is based on evidence. 12, 26 To accomplish this goal, education, which begins in the prelicensure arena, will need to be implemented. 27 Student nurses need time to process and assimilate all that is learned so when they practice independently they will use good judgment and clinical reasoning, which is reflected in accurate documentation. Clinical reasoning guides nurses as they assess, incorporate, and document information that affects patient care. 28 To develop effective reasoning, students need guidance to put their learning into correct practice. 29 This study moves forward the concept of creating a simulated hospital and equipping it with an academic EMR, which allows students the freedom to develop technology skills unencumbered by the fear of harming a patient. 18 Understanding the impact of EMR on nursing documentation may be enhanced when comparing paper-pen charting to the use of this technology. 30 More research is needed in this area to determine the effect of EMR use on patient care, outcomes, and nursing documentation.
Conclusion
The future of nursing documentation will be in the continued use of the EMR. 9,12 A transition to electronic documentation will continue to take place as more facilities adopt EMR and the role of EMR expands. Technology will continue to transform the way nursing care is delivered, 12, 31, 32 and nursing education must begin this transformation during prelicensure instruction. The learning curve for EMR use is sharp and demanding. 25 Up to this point, limited education has been provided to transition from paper documentation to the EMR, with nurses themselves perceiving they are lacking in these skills. 27 Informatics competencies have been established as a necessity for nurses. 7, 11, 26, 27 Nurses will use technology with increasing frequency in the future 15 and will need adequate preparation to demonstrate proficiency in patient care and accuracy in documenting that care. 9 Because of this, continued education and assessment of accuracy in documentation will be necessary. Educators must incorporate informatics at all levels of nursing curriculum. 6 By engaging students in active learning, using real-life patient care scenarios, and providing the opportunity to practice, students will assimilate informatics into their practice and be prepared for new and emerging technologies. 14, 22, 24 Introducing EMR to prelicensure students and giving them the opportunity to practice in the safe environment of simulation provide an excellent venue to develop the competency necessary for accurate application in the actual clinical area.
